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(57) Abstract: A liquid jet head in which the direction of jet 
of ink is controlled by means of heating resistors. A liquid jet 
head has, on a semiconductor substrate (101), heating resistors 
(102a, 102b) provided near to each other in an ink chamber (105) 
and adapted to produce a bubble in the ink supplied into the ink 
chamber (105) so as to jet ink from a nozzle (104a), a switch el- 
ement (121a) for supplying powers to the heating resistors, and 
switch elements (121b, 121c) for supplying dififerent powers to 
the respective heating resistors or supplying a power to them at 
different times so as to control the direction of jet of ink. On 
the semiconductor substrate (101), a power supply wiring pattern 
(224) for supplying powers to the heating resistors and a control 
wiring pattern (236) for controlling the switch elements (121a, 
121b, 121c) are provided in the respective conductive layers. 
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0 5 ^y^WL% \ 0 5{c-f 4^£^«&-rs<>;j7giEi^i 0 6 t&wrs. 
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^igl 0 1 ale, ^^fijft^:! 0 2 a, 10 2 hifim^-^nx\i^^ tmz. !fig^ 

miwi 0 2 a, 10 ih^mm-t^^^^mmmvii. m^'/^mmmnim<Dum 

lHlK*^?^fiK$nT^i5. dCD^^iai^a, ui?v!7lC (Integrated Circuit) 

-^(D^m^^wi Q 2 &s io2b«, mmm^ti''^^^^Mn.ti\z.^y) 
iiStifeo^^ 4tt, ^iEl--5/XJU'>- h 1 0 4fc:|gtte.nfeyx;n o 4 a 

;tU7® 1 0 3«, i|^Jg#i6*Rl 0 1©-^® 1 0 1 alcSll^nTViS. A* 

^y-fu't7.\z^-oX^mm^ifiW^-^n. -n<D^M^W10 2 102 
^^M^Wl 0 2 a, 10 2 b<£fflt?^5J-:«>W >>:7JtSl 0 5 ©-gB^^rJ^^T 

/x^'>- h 1 0 4tt, >^mm i <&i!tffl$-&^;t*(D/x;n o 4 a^tm 
^$nfc'>-hJi^ia5#"e*o, aut^i 0 3®i|ij@#:gfei 0 1 tRnm\zm 

l$nTl/i«». /X;H0 4a«, jX)V'y-vioA\znm^\mu^nt:im 

/jNjLTfeD, -*f®f§ll!iS«#:l 0 2 a, 1 0 2 b i:^*l«lT«>«t 5 irgB® StlT 
fV^lg^l 0 5«, ^mW^Wil 0 1, 0 2 a, 10 2 

^10 6ii^<=>0^ yi; 4f)im^-^n^o >^|g^l 0 SO-f >^ 4«, 
Sxi$10 2a, 1 0 2 bt<t DJnii^n, -f >^^^ 1 0 5 ©rtlE*^±#-r §o 
■O^ggl^l 0 6tt, g5^eS3 7©^>^8iEmK6 3t^l^$nT*5l3, g^M^ 

3 7fcg^i^snfc^>i^;tj-h'J y'^i iJi^e-f >^4«$&sn, iiw-r 
■r^b-fe, -i yi7^f&i 0 6 tmmms 7 tifimm-^nx^^^. cn^jzo, -< 
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±Jgbfcti:ffi'\y h'4 lUtt. ^^>i7m^l 0 5 1 0 2 

a, I 0 2hi!tmn^nx^r). -MO^m&^Wl 0 2 a. 10 2b€:^i^fc 

102 a> 1 0 2 bcD^n^'n^mM^bT-*r®M^®in;^l 0 2 a, 10 

1 0 6*^6, -(>i7m^l 0 5\Z^>i7 4f)m^-^n^o -tLT, -^«5!R!^fi 
^'H:10 2a, 1 0 2 b fC^I^H. 1 ~ 3 M s e c ©F^/'?;VXllSiESliSE 

■r^tlriO, 0 2 a. 1 0 2 b;5i-€-n-e*n3lijil::%iib. 

-'M<Dmmi&m^ 102a. 102b t^-r§si5^^t'f^ffl<^< >i^^ 

^^?aHlfJE$nfc-1'>i:7 4tl^^O#:«(^-1'>i!' 4;dH>i^ll^lil I tvx y X 
ntaiAy h*4 ITtt, Ell 2lc^f<fc5t-> l-^oOi^^KSl 0 5 1^1;:, - 

^(D^fSktsimi^i 0 2 a. 1 0 2htimm^nx^^^o •tut>-h. 1^0-0^ 

m^l 0 5J^\Z. 0 2 a, 10 2 b ^mX^h<DX$>^. ^ 

-^©%^SJix^*:l 0 2 a, 10 2btt, m 1 2 fp^'^DX^t^mm 

a<D^m^ 1 ^muxTT^vx^^^. 

lO0D^fi»^#l 0 2<£$SfiiJDtbfc2^iiJSOfe<Dl?«, S 

ji©2:3(ci)"Sisnfc»i8iJS^#:i 0 2 ^jM.n\zmm'rn\t. 2fg©j£itm&w 

TSfeH&iS^*! 0 2ifiW,m\zmf^-^n^^tiifs.r). S^€«4<&i:;/i5. 

2^z-^(Dmti^i}\iXxf^m^^^i 0 2*jniif ^ief>s*^*«. cosunwo 
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^tn^mmm^^<t^cttix^^f)^. mm^tfiwi o 2 ttrs^sns 

(D^m i%m^^mm) ^nmzhitt^\z\t, 2o(om^ifii^io2±'^m 

cinc^b, 2-D<D^mvtcnm^^^i 0 2<D%m^^mm\znm^^^^ 
nu. 2'D<D^mis,^i^i 0 2±'cmm\z-(>^f)mmvf3i\^^, cnirj^o, < 

& it -f > ^7 ^ f« <& « # $ i§: * j: t t? ^ . 

^ yi7mm i <D^mmzM\^xm\^\z^ >i7mm lii^^m^n^bt. mi 3«f, 

A L = HX t a n 0 

> IS^ii ©SI 3¥ffi® *^ A L -rn s 1 1 ;i 5 . 
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^ ib # ^ /'i o (fc it t T t * "5 ^ T * . 

qtlliA'y H4 1 ©«f«S*6 0 ODP I tbfct^l;:, l|i|SlTS/X;V 

10 4 aOWRItt. 
2 5. 4 0 X 1 0 0 0/6 0 0*=t4 2. 3 (/im) 

mi4A. 014BH, 2^iiJbfc^f^igta*^l 0 2 a, 102bO^>:J7© 
^'HJ:S->5a^-v'3 ^iK^^^-r'fc'^'^^^- Jl(^^^7li:feViT, XlS\^ 

X)Vi 0 4 a(Dmiy5;?i6J (5gii»^<* 1 3 "C^O, Y:*|^ (^^7 
w.^:^^ iwmm<Dmm:^m 0i4Ctt, 2^i-«iJi.fcf8^®^ 

#10 2 a. lO2b<D^>{^0%i^^^nmmtl'X. 2 ^^vtz^m^^iif^ 
10 2a, 10 2 bra©mgiESc^g02^01 ^<il^i]mSi£i:tT«|l|i|lll::, -iy^ 
©lihtB^S (X^lpJ) tbT, ^ >;^0«f#^fiT©<i|S]fi (±IBH$:ii^)2mm 

■«J1 0 2 a. 10 2 bOi«S!£S8 OmAtbT. )t:&«>^^fii^^*=f-WiBiil^O 

/X;H 0 4 aOMt;;&l*JJC2^)-fiJbfcSSS^fi^ft:l 0 2©^jaig4fcl^^^ 

yx;n 0 4 ao^ra[S]ic43vt«>oi'®a:Ui:ftS0 X (stt*^ e»oTnmT 
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10 2b lC«»K^fiiEf 120a. 1 2 0 b -i^CO^m^^W 1 0 

2 a, 1 0 2 b ^:l|jil 2 0 a, 1 2 0 b <i:®«mW)^1^l^'£*>*7l"^^'1' 
>y > 121a, 121b, 121ci:, -MO^mmi^ 10 2a, 1 

0 2h\z^m^n^nm^umt^rzi!b(D^iK^i 2 2 a. 122b, 122c 
ar;w^st^s 1 2 3 tSriiA^. 

mMl 2 0 a«, HiiJgirifrl 0 2blC^^Sn, 1 2 0 b tt, X-f 
>ytg^l 2 1 c, HJ^S^Sgl 2 SS^frUTS^Sgl 2 2 a, 12 2b, 12 

2 c iisi^wcgiggsns. 

T^-r 'y5^>;^^^l 2 1 att, h 7 >':^;j^:5'^T?#lfi)cSn, 58^fiin:<4^1 0 2 
a a:^7>H tO^HSamsn, 1 0 2 a , 1 0 2 b 0* >:t 7 

mt^^m^um^i 2 0 tvrmm-r^o 7,^ y'^>if^'^i 2 ib%. hy 

yz^7.^^xm^^n. pf^gJa^l 2 3 ife^ggl 2 2 a, 12 2b, 122 

ct<Dwzmi^^n. mmiis.i^wi 0 2 si\zm^^■r^mmm^mm■r^. 7.^v 

5^>i^^^l 2 1 c«, pJ^Sm^l 2 St^Ml 2 ObtOF^tc^S^Sn, ^ 
y^^^\<D^m^^mmt^> S4agl2 2a, 12 2b, 12 2c, -SI^ 
ffimm 2 3, T.^^v^y^M'i'l 2 1b, X-f ^;/5^>i^«^ 1 2 1 c -i > 

CfWim i ©i»tm;^i^ijs*Jii?t-si'Js^f^i!if»Bi5 1 2 1 1 hxmm-t^. 
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fi5tS12 2a. 12 2b, 122ctt> ^tl'en^fS.^^mm^^L. 7s< 
y5^>i/^^l 2 1 \i1i\^y)^%.^MZ.h\-L^'0%^.m{.^ \ 0 2 all«^^$ 

iStaSl 2 2 b5i>«:^#<, 1 2 2 c ©ffi^^i^iftfe/MS < 3^-3 

0, ^^J£i^#:l 0 2 alC{^^iiiS$n5mSSfie, SmSl 2 2 a~l 2 2 COM 

pJ^^^Sl 2 3(*. Sta^l 2 2 a, 12 2b, 12 2 c (DHn*^ tm^i^^ 
to^nS^^iT-^KD^IIftlgJfi^l 0 2 alc:^^$ni>mMm<2rMtciili5-r-&il 

X-f >;/5^>i^^^l 2 1 bS:i-7JrUTffi^^l 2 2 a, 122 b, 122c 
t-MO^iiSia^^l 0 2 a, 1 0 2 b tdt^ig^nXVi^^V^ X'f^/5^> 
^fH^l 2 1 aS:j->fc-rst, ®lil 2 0 a &1l8£*m?iJ^«SSnfc-M© 
^^iSJa^l 0 2 a, 10 2 bJC^^^^nS. z:Oi:#, ^taS 1 2 2 a, 12 
2b, 1 2 2 clCti«SiE*mn^Vi. ^^c, -MO%^iS*a<*cl 0 2 a, 102 
b<7)j£in:{itt, |HI--e^5;5^e., -^O^^Sin<2|sl 0 2 a, 1 0 2 b 7!>>'§g^T 

X-f y^^i^^^ 1 2 1 b t^^^l 2 2 a, 122b, 122c<D'5 
•fe©<nfn*>i:©^i^?&5i->l-l^> X-f ^y^^^^J^^'f 1 2 1 a*:t>l::l/, :^'fy 
\ 2 1 c«^5>Ktgf«5b;tt#, i'>^^r8 I (7)14 m:;^!^*, )fe 

El 1 3 >f ^fi3Z l^b<ttZ 2:&|Rjtnf^1-5C:i:*<T#S. "TJ^it)^, 
^taill2 2a, 12 2b, 1 2 2 c OHnTi^H^ii^^ tl5 H tT, fgiiS^^t^ 
1 0 2 a'\#i^Sn-5m«Jfi7&^i>?5;<i^«5, 1 0 2 a , 102 

OJSI^, ffij^SIl 22a, 122b, 122c tt, ^n^'tl^^^Sfi^^i^^T 
X-l* 'y5^>^^^l 2 1 bO«D^^T-*r©fg^fi*ifl^l 0 2a 

F4 1«, -^t©?Rg^ffiJ(t#l 0 2 a, 1 0 2 b -C^^f SfSSt-^^*^^ 
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■a-, 7.>r 1 2 1 b<D^l}^A*t?-*f©^iifi^#l 0 2 a, 102 

MJC, -^mntK^l 2 sr. ^tfim^-^^t^Ct-V. %#ftjgj^#l 0 2 a(C 

X'f 1 2 1c a^omAxmasi 2 0 btmtik-r^t. ^y^m 

mi<r>^^l5\P\^^W:t^^i^-ffi'^^^' do*!^, B^S^^^i 0 2 ai::«. 
Hill 2 0 a75^&©mi5i£t«Jil 2 0 b S 0«SiE*<Jn»$ H .h I' JiS. "T 
T.'f ':/5^>i^^^l 2 1 c Si^7>Hlw^^bfct#tttiJ*t?a-5. 

n\zxK). ^yi7mm\\t. yx;n o 4 a^^e^-f >^i^^i i 3&««ss*J-ettH^ 

n-C^#bfc^?l;^^&iil'. X<>y5^>^i^^^l 2 1 c $ ^ ^ > H Ir^^Ufc t 
^ t « M ^ tl O ^ # & g tt Hi 1^ ^ H ^ ^ { b $ -& T tU $ n ^ il t { ' JS: S o 

^^121b, 121 c >:i7lKM i (^y X;H 0 4 a*^€> 

Ht-S^^l 2 2 a, 12 2b, 1 2 2 c t^gg^^tS&l 2 3 <J:*E*^^3 

^tr, ¥^#»«i 0 1 \zm^^n^&.±.(oi:^is.^}&mmmni(Dm^w.m.\z 

-ji*0[)fg^ffiSi#: 1 0 2 a, 1 0 2 b75«gSg$n, -MO^^ffiirt^: 1 0 2 a , 

1 0 2 bfcp^uT, -r>^'t^?is 1 (D^^is^^mmt^^^^i 22 a, 12 

2 b, 12 2c, U^Si^iSgl 2 3, T.-l' ^;/5">i5^^^^1 21b, T.^v'^yC^ 

1 2 1 ct-^^n.^-Bmv^mmmifiWLn^Mm^'f^umn=f^i^M^2 o i 
^^SBtt^n, mw^mmm^n^^i$.2 o iicsi^lt, %f^^^w \ 02 a, 

102 b©:t>:t7?&ft!ll?t-S^iS^f^*«»WI9:itenSijSf^SiJt«5R^?^fi)c^ 

iiS52 0 2)5^gafi$n, •^^'^mmm=j-i^mwiw.2 0 2\zmm\^x. mm^mmn 

^m^t^T.^ V'^>^M=}-1 2 1 b, 7.^v'J'>^m=i-l 2 1 c*$!l19T«)®! 
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121c. S^^l 22 a, 122b, 122c, ^1»lHlK^^J^fi!£^«5 2 0 3 

v^j^iii^*:n-tT^ift«#i 0 2 a, 1 0 2hm\z^m^m^t^tz^<om,ii 

ttt, m:f3'W*&BBi^/'^^->2 0 4©<feH, -^©^^SJafl^l 0 2 a, 102 

h<o^i^iim^'/^mmm'f'i^^^^2 o u::^tte>nfce^si 22 a, 122 
b, i2 2ct*«i^fi.g5)i^/i^->2 0 5 t, il«llIl^&^*^^^^e>nsS!l« 
isiii&m^fi^s)cW2 0 3 twm^um^=?'^fSLmn.2 0 1 t^^mx.. ©jj^^^sa 

3*©^J^a|iBi^/1^->2 0 6 , 2 0 6 , 2 0 6 t, 1 2 1 a , 12 1b, 

121c, 122 a, 122 b, 1 2 2 c ^M(D':fy T^mtiUUn^ 

~> 2 0 7Rt;v^:^7;m:^Ei»/'^iS^-> 2 0 8 m:^^^iB^^'^^->2 0 

At^W^m.mWlO 2 atS^igg-rsmi Wia^/'^^'->2 0 9 fl^Sln^ 

1 0 2 h h^m^mm%=f-^^^^2 o 2©X'r ^^^^^^^^^^i 2 1 &tt:mm 
•r2>^2oiaiii/'^^^->2 1 0 ^:^t|9:^t&nTVi5. bii6t«, ft±ig 

0@Hi^ A iS' - > * .-^^^i"^^ ''^ ^ • 
«^#^l&@3«l/'?3:'->2 0 4<i:mi©@B^/"^^->2 0 9 t«, ^^UTJ^lS 

micDgBi^A-i5'-> 2 0 9 «, mm2 1 l^itVX&Mtn^l 0 2 aC 

^i^$nxu^. m2©BaigAiS'->2 1 0«, -1^75^%^ig^# 1 0 2 

bt«@2 1 2^irVxmm-^n. h7^-;i/2 1 3Sr:n-UTTl 

<D^mf^mm^'^m^M2 0 2©;^-r ':/5^>;J^i^^i 2 1 a.tmm-^nrcmm 
mtmm^nxi,^^. 0 2 a tf8^gtt#i 0 2 bt«, m«i2i 

4*in'UT«?ijic^iK$n, z.<omm2i4\z\t. mm/-^^->2 0 sco-m'^ 
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xrM<^Mm^mmm'!'m^mi^2 o ic^tte>nfcigjas§i 22 a, 122b, 
2 0 6, 2 0 6, ':r^7.mijmw^i'->2 0 7RxS'7'ii-7.mummni'-> 

m 1 6 iC^TlHli^iBgTW, ^^jgia^ 10 2a, 102b t®Jitf^^J^^^ 

?gfife^i^2 0 ia:=£jfi^Ufc^et^^tt§3:t^^T#?)c -^©-^^T, laietz 
EBSgaistt. sijjgf^$!iiW3^^?^fifem<^2 0 1 tmm^^m^m^^m2o s 

0 6, 2 0 6, 2 0 6 Si«if^*iJ1fll^^?^fiK®^2 0 2<£[^<J;5JC?^^f 

SAt*t), ^ifliBSi^/'^iS'->2 0 6, 2 0 6 , 2 0 6 tmM\'m^-^n^^tim 

mtimm/'^^->2 0 4\t, ^iftSJa^: l O 2 a , 102btC0. 5W~1WS 

^jiT, 01 7 Afc^-r<t5i::. 1 0 1 ic, \itmummm^^^ 

iHlKBamTtt, -l^iz, -Mommt&mWl 0 2 a, 10 2 b*t|Bg^En, 
©»ilSm#:l 0 2 a, 1 0 2 b lilBISl UT, ^m^^i^l0 2a. lO2b0 

t>t7t:mmt^^mi^mmmf}^^nion^^^ii^mmm=?mMi0.2 2 it^ 

22a, 122b, 122c, pj^jg^§§ 1 2 3, 

ycrm'i-i 2 1b, x-r ^/9^>^^^i 2 1 cn^i^u^mnf^^vm^-h^WLn^n 
^mwmm^=s-'!&^^^2 2 2*«BB®$n, iij^f^$ijti^^^^?^fiK0«2 2 2 1 

^1 2 1 cS$iiiiTssiJiiiHiK^*^ia:^te>n?»feiiiiHii»^^?^^«ai^2 2 3*^e 
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b, 12 1c, S^S12 2a, 12 2b, 1 2 2 c 5&«?^fi£$n, UmB^^^ 

j^^^n. ^\z. ymmnm±\zmmm^'k\^x±mmmmtim^-^M> 21 
m<j^mmm±\zm^-^M^mmnmthx\t. u\t^M\z%-Dxm.tii^^^uu 

0 2 a, 102 \iO'^M.tm%^mn=f-^^^^2 2 2 tfj:frt6.nfcfi^si 

22a, 122b, 122 ct^i^mt^^mni^-y 22ht. ^fi^^mU 
n^->2 2 4:t^m^^Wl 0 2 a t&«i^-rS^l<^a3ill/1^->2 2 6 

^iism#i 0 2b t^m'^mmm=fw^M^2 2 i07.-f >;/5^>^jg^ 1 2 1 

m.tt^^Umn'5'->2 2 4 10 2a fcHSS^^^-T^^ 1 (^S3 

iii;'^^?->2 2 6 t\t. -Tmmm.mxh^^m,n'^-y2 2 8 s^uxg^^sn 
^m.ni'->2 2 ^ tz.n^(om<o^(ommim\zm^-^nii':i>i' i7 h3j^-;i/2 

2 9*^UT^i0g^fn, Sfc, ±S^«S0^1<DSa«IAr5'->2 2 6tt, TJi 

«mjioSi^A^->2 2 8 tz.n^(Dm<r>^(of^um\zm^^ntc^>9 v 

t^-)V2 2 9 ^:fM^X^i^$nXVi5. ^l<Z)SBII/'^:5'->2 2 6 «, ^fii 2 3 

1 ^^bX^f^Siri^ 1 0 2 afC^iglSnxl/i^. t^fz. ^ 2 ®gB^AiS'-> 2 

2 7«, 1 0 2 b tm@2 3 2 ^^bX^J^^n, •flll^;&^^> 
i^!7 Vi^-)V2 3 3<£^bX^J#f^$W^^JgfK^^2 2 1 OX-T v^^fn"^ 
12 1 a ig5i^$nfcTl«^ltg^l^$nxv>S. ^I^ffifiifl^l 0 2 a t^ii 
SSi^l 0 2 bitt, mi|i2 3 4<&:frbXii?ytcSi^Sn, C:0m@2 3 4tCtt, 

±^^m^©Si^A3'->2 2 5©-i?g;5«fi^i^;Snxv>5, ±^^mix»'5^ 

ilSA^'->2 2 5tt, flfiM*^ □^^i^ hil^-;P2 3 5 S:n-bXiiJJ^f^Wffl^^ 
?^figmi^2 2 2 Ciatt&nfcSSiSIl 2 2 a, 12 2b, 1 2 2 c t^ggStlfc 
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2 3 9fimn<onx\f^^o 

-> 2 2 6 t^mmir^mmn^-> 2 2 8 om. mmmmmtimn^n^mm 
mmm'^mmmm2 2 s tmmmim^m^^m2 2 2 t^mt^v. mmv^m 
mm^m^nm2 2 2\zm^^tirz7.-( y'^y^fM'f-i 2 1 h^mm-t^m^\t 
3:^0mmmm/'^^->2 se, 236, 236, ^m^i 21a, 121b, 

121c, 122 a, 122 b, 1 2 2 c ^mmt ^tOb^^y T.mtimf^^'^^ 
->2 3 7JS[.ZS-7-(:^7.mil^W^^->2 3 8 d^^tt etlTV^S. «!l1ig3^/1 
^'->2 3 6, 2 3 6, 2 3 6, y77.fi;^7Sai»/'^^'-> 2 3 7 Rt/J^-f 
:^Ei^Ai5'-> 2 3 8 «, -Sg*tIiJSJf^$>J1»^?J^^«a«J2 2 2 (cStt$n, <fi 

m^u'mm^m^mm2 2 3 n^^snxvis. 

^/i^-y2 3 6. 2 3 6, 2 3 6, ^ 7 xm^bSB^A'^ - > 2 3 7 3^?>'^-f :f 

xs;(3S3^/ii57->2 3 8 <£Ti^«ifcisttfc©T, ±mmmm\zim}j:^mti 

■^«&@3i^A^->2 2 4 Piatt's CltT^^T^-S. it§/£t?^^$nfe@*^«SSB^ 
7 Af;:5^f lHlKiB®Ttt, %fl&fiin:#: 1 0 2 a , 1 0 2h(0mi)^?>^^f^Mmm 

=f'miSL^n. 221, ®j8if^^j?iii^^j^*3c<i*^ 2 2 2, mmm'^ni'i^^^^ 2 2 
zifiuw^n^^tfs^^. %^«^^i 0 2 a, 10 2h<j)^M,tmmi^mm% 

^m^^^2 2 2 t^wt^^m.n^'-y2 2 5 s:, ^16 

102a, 10 2h\zm^\^xm^m\mm=f-i^^^m2 2 2 sristtfct^cD^g 

mf'^^->2 0 5 J:0fi<-r-5c:i:*^T€^o T^t)-^, 01 6 0|5Ig&EgTtt, 
§g||*S^#10 2a, 1 0 2 b©^75«S^M/'^^'->2 0 5, □ >i5' ^ h JJ^-Jl' 2 

1 s^^\^xmw^mmn'^Tf^^^^2 Q i t^fco, sj^^^ftini^^j^^^si^ 

2 0 wzw.n^nitn'i'ifimx^mt^z.iiifitb'oitifi. 01 7At^'riHiKS 
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2 a. 1 0 2 bj&^e>0Dii^+^:«[iiT2)Jit5&?T$, mmi^umm'^mf^mmz 

y2 2 4^m0:\zm^ir^^tifi'^t^z.ti}^ib. 0 l 8 fc3^TJ:5lc:. -©¥ 
on;, -^(om^MifiWi 0 2 a, 10 2 b ?£«Scma:-^§ «k "5 ic 
UTfeJ:Vic dO^-erttt, ^n^n<D-*fcD^^ffim#l 0 2 a, 10 

2 bicmSK^&#^«i&-r-5m^#^i^ga)i/^^-> 2 2 4?£*a@3l^/'^i5'->^:tTfc 

i?2;5t^«$n-5'\>y K:^- h U v^«Bi5 8 1 t. H;«7-h'J y>?2 ^^'s 
^ff-rsiBiiiKlClx-^iiOWJSiJ&fT^fc*, PttUAy H4 l©i!tmiS4 

1 a t^nr^u^Wi'Pommttim^ntfsi^^'^iz^y n^-hu yi^23&« 
g^$ns. K:<j-hu 'ys?2«, utility H4 1 1^0^ >!:7|gso^T^ 

y v'»itt8l«8 2 tCioT^SJ^^nS. h U ^y v'^itSl^iS 2\t, 

feOttl^T^t). H*-hU y v^2 fcB!:tt&nfcfSi«^8 2 a*:/U >^'*# 

3 0'e^±?L8 2 bi^icisite)nfc0^u;^vwt:^^©#^!»*fic^±i'5ii tt- 
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4lCtB®«PS#l5»&'r§IBP«|5T*0> hW'f 8 5 a^JcmiCllC<^IB^«SP ^IS 

p *^«&«IM« 8 4 1 J: 0 M $ nr^ ffi s n 5 . 

lES (/i T ilffi ^£ #P "CUi BJf s . 

§yu>^m»jgpi 1 1 #feo^>^'4lcWj;S:-r§i!tm^7 H4 

nsmsK^sM^^-rsntaiisisiispi 1 2 =&few^>^7 4®®fi$:^#-r^^ 

7A^*i|B«i$nfcROM (Read Only Memory) 1 1 6i:, ^i^tii^n/tiiJIi^y 
□ if ^A^^^SHiS^Sl^^^-SRAM (Random Access Memory) 1 1 5 t , 

>;/:/'BigBM8 3 *^i^ife•r^ffil^I^-^5^*l^®'^•^^"C^^> H=^^^y:/4 2 SMIH 

l^«fM«8 4&«^-r§lgi!l^-i5'^IRi&$-&Ty'J >^**^3(D^S£P 8 5 
^SnrViS. SF^ePl l 3«, $a|^«LCD (Liquid Crystal Display) ^® 
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±^bfcW^iat3iSfii 1 sa. 7i-y:?-;m>tfa-i5'^PDA (Pe 

rsonal Digital Assistant) ^©m^^^TfeS. 

T#> :ir#:Wl-USB (Universal Serial Bus) , RS (Recommended Standar 
d) 2 3 2 C, I E E E (Institute of Electrical and Electronic Engineers) 

^^118 t<Df^'(^^um'm-5L\tmMmm<Dnni^^'^^~^mm^^'D^^\z 

\.Xhii^^, n.^. Z.omm^m^^t\^X\t. IEEE 8 0 2. 1 1 a. 8 0 
2. lib, 802. 11 g^?^^*^. 

ROM116f:i, 0iI^tiEP-ROM (Erasable Programmable Read-Only Me 
mory) ^OpC^UTfet), UmUl 1 7 *tff 3#iaa®:/Pi^^ Aj5«*&^$nT 
ViS. Z.(Dl^m^nX\'^^ZfUifyh.\i., «a«lfi|51 1 7H±DRAM1 1 6lcn 
-H$nS. RAM 11 5«, mmUl l TCJ^OROMI 1 6 5&^6^i5.Ui$n 

Ata^^ss^ 1 1 4i:itMii^fli 1 stcDrsiicti, m^\-i^y-^-^-j 

LAN (Local Area Network) , I SDN (Integrated Services Digital Netw 
ork)., xDSL (Digital Subscriber Line) , FTHP (Fiber To The Home) , 
CATV (Community Antenna Television) , BS (Broadcasting Satell ite) 
#CD^y h^-^JBIfc^i^^^n, x-^iifitt^ TCP/IP (Transmission C 
ontrol Protocol/Internet Protocol) ^®^S:/n hD;K' J: Dfrt)*!*. 
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D y 7 A t;: S # # J!i a $ ff -5 . 

Z(DUmUl 1 7«, iJttB|iJ|il?$:ff •5MS:/Piy^A?£ROM 1 1 
ffibTRAMl 1 StrlBtlb, IKDT'a^^AtlS-cf^, qtffiftiJIW?* 1 1 2(DX 
-i y^>ifm^l 2 I a. 12 1b, 1 2 1 c CD;t 7 2:^ 0 ^^T-f >^ 

0 2 1 fc^fct^ic, mmm^<D^m^zm^v^tm&^^^SKx^ >i7mm i 

^^b^-frS^^^et Hi $11138151 1 2^UTff"5. :ir*is:Wlc:, f&J1®g|5 1 1 7 E 

mMP\zi5n?>^y H5^>y y 4 1 x;n 0 4 a7&ie.iissii:;^f«]©&fiEofe 

0!)JS^;&<-#Jli< . ■r?S:t)-^^75«-#ig< , lE^tE P 0 7 X;H 0 4 a tS^ 6 
jt^l^wfefiE 2 1 '4'^EnF:^i6]TabSIEiiilSP<D^fT::^Ifi].hDSSifi 

0 umum<omm'(!mm<u^^'5\z. ttiusr^Bui 1 2<^ 
X'f y9^>^?f5i^i 2 1b, 12 1c ^mmvx^ y^mm i (^i!ttti:^i*Q<£jiW 

fiJtMJI^2 2 2\zm^-^n^7.-< y^>iff^^l 2 1 b^tl^b, 01 7 Ir^-fftiJ 
t3BBi^/t^->2 3 6, 2 3 6, 2 3 6 ^^LTfg^ffiSifls: 1 0 2 a 0ilfi*»J 

7^*3, &.±<D^D\zm^^nftmmmi l O t*5t.>TROMl 1 etCT'P^ 
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U (Central Processing Unit) ©jjiatciS-cyviT^fTSns. 

$^b, wmmmr^^-r^ts it^^a^enstt. «^$nfcr-^'J:ow 

SWiJI 1 7tt, 7.X^y:/S 1 fc:feV^T. =&Sif^3 2 y, 3 2m, 3 
2 c, 3 2 kfiHfr^©^>i^*-l-U^>$^l 1 y> llm, lie 1 1 k;^)^^ 

>^^-hU>yvl 1 ^a-ift-^e>-&5if^^^^^^gBl 1 3TtT5. 
^1iffl5ii7«, xx-yT's 2t;:*3i/iT, -f >i?^§^t±i§15 3 eom^JgfcxM 

jOt^-fbiw^DT-f >i'®a©^^^H&fT5. l-JSife-fe. ii2:i?tt> -O^^m 

ft!lffli5117tt, ^igggi53 7rt©'r >i7455iH»T^SiJ^T-e:^Vii#, f 
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h Ix-f 8 5 a;!|i6»&i»SP-7 15 0 fcJ;oTlBiiaSP S^^f-R**:^ 
l^atllligf §-M(0^!l|o-^ 15 1a, 151 blca:oT§l€il}SnfcfB#aS 

5 3frEii«SP^i?3iu> jsjii^^i'h 1 5 3 izmm-^ntzmmm^ ^n-^ 

Jint^Je:, «!H»SI5l 1 7tt, iitHlil??gl5l l admtB'Ny H4 l.tO'1'>^ 

mm i ^tRmmT\ziitm'r^mm^n'5 ii^iz-r^o Mi^^iz\t. Ei2 4ic^f 

J; 5 fc, -f 1 0 5 102a> 102b l3S-r<.gU 

>^ 4 tmm<Di^m(D-(>i7mm i ;&vx;n o 4 aTi^eiitiii^n, la^MP^ 

>i7|Se« i O^'XJH 0 4 a^^&iltHi:;^!^*^)^^"*. 1";&:t)-fe> ttffi^yH 
4 1Tti, ^yi?%mF. GO!)5-&©l!i3gr55iSj&«¥V>:&j&M>^4^J;01f 

ffi-r'5Ji^:*^e>y x;n o 4 a.^^>b\z%m,(DBm'^m^m\znh^'r^'^\z-( 

{/mi-l 2 1b, 121 c<D:t>/:t7*W1WrSJli:T'f >^4(Z>yX;H 0 

4 a*^6oi!tm:;&iwi*iBSiiiap©^ff:^i^tii&ma;&::&i^»i. ^«BWXtt7>^^ 
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JB4±J;5fc. -f ^i'SKM i d^etaiSn^t. -Oi^SRjK i SrHtttl b&'f 
^1 0 5i^lcti:Hl$nfcStlHlSO-f >:J7 4j5W>i'dKKl 0 6 *^ e.*^ f;:*!^ 
$n, M^tfcSl 0 lr^-r<}:"5{c, tcO^^SIIci^S. iitffl^«> H 4 1 S-f > 

{c:J;oT'f >i^^6 2 0[)g§Pei5 6 4 $igSUTVi'5#6 5«, tif)dib/tia9(c:s^ 
TJ;5fr, -f >^ 4OftJEHJ:0y-1'T77A 6 9 :;5i;^mBECJ; D}¥L.±lf 
T, #'>^7h6 8t#JC#6 5S#^SP^^6 6 bTjf b±Vf 2.. 

tJ: D^^^-^'^ h 6 8 t^lj{'#6 5 ^-f >^^6 2 ?&5^Sf § J: 5 lc5I^Tif <5. 
e^±0j;5 tbT#^^5 4T«, 'i>i7mm \ S:P±tlif SSt-1'>i7 4 0Ai£ 

S-3i0i§e{C*SViTtt, fliifita* 1 0 2 a . 1 0 2 b 2rffi!il1-SlC«, ®:/3 

^^unn-^-y2 2 4*^bT0. 5W'-iwiSS<Dm:^*^#^*i&$n«>j:i:t 

2|s:%0^tC:fel.iTH, 1 7 t^-Tct e> t , m;^#^i^SB^/^:5'- > 2 2 4 tt, 

1 0 1 \zM^nit%=f-mzm^m^^x^^t^^}tt^^tifi-Q^^. ^rc. 

-^©^iiffilS-f*: 1 0 2 a. 10 2h(Df^^iZ^^-^nn:^W^^-> 2 2 5 
¥tmi&1^^10 2 a, 1 0 2 btairaUfc, •r^fe-fe^^f^«!lfflS5^?^^«§«2 

2i^^<^t> kzmm^mmm'f-m^mm 222 tcgsi^s n, ® 1 e o^i^ j: 0 
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1. x^;v^-^^3fe^t'<J:o, m^\zi^nvftmmzjL^}\^=^-^ii^L. m 

mm^mm^mt^mmt^ummBtf)mfi^^nm\zm'f^nx\,^^ct 

2. iai5###:s«ifctt. tffiBatJftf^iifBi^^, t9aB®jjaf^^ji2i^ii:> mfs.mm 
^mi!fim\zm/u-^wtn?>nx\t^?>m^ommBn^BM<Dmi^^ih^y 
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^^f)im\z^/o-cmn ^nr^^^m^oymwm sM^mom^^itimmo 
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